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® An electric razor including a plurality of external 
and internal cutting members (12,40) In which each 
external cutting member (12) has sFits (23a,23b) and 
a plurality of concentric tracks (31,32) formed in the 
back and each Internal cutting member (40) has a 
plurality of rows of cutting edges (42a,42b,52a,52b) 
that can rotate in the concentric tracks (31,32) of the 
external cutting member (12). The slits (23a.23b) are 
formed so that imaginary lines extending towards the 
center of the internal cutting member do not inter- 
sect the center of the Internal cutting member (40), 
and the cutting edges (42a.42b,52a,52b) are at the 
ends of the arms (42.56,57) that extend outwardly 
from the internal cutting member (40). 
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The present Invention relates to an electric 
razor and more particularly to a multiple-track elec- 
tric razor. 

An electric razor that has two concentric cir- 
cular shaving surfaces in an external cutting mem- 
ber has been known conventionally. Japanese Pat- 
ent Application publication No. 41-14339 is one 
example of this type of electric razor. 

In this electric razor, the external cutting mem- 
ber that has hair-entry apertures Is provided with, 
in Its shaving surface, a circuiar partition groove for 
dividing ttie shaving surface into inner and outer 
concentric circular shaving surfaces. The back of 
the Inner and outer shaving surfaces are defined as 
inner and outer tracks. The internal cutting mem- 
ber, on the other hand, tfiat is used togettier with 
tile external cutting member, is provided witii a 
plurality of tiiin-plate-fonn blades mounted individ- 
ually on a block formed on the internal cutting 
member that is rotated by a power source. 

More specifically, in this prior art razor, eight 
angled-U-shape blades are installed in eight 
grooves formed In radial bkx:ks of the base plate of 
tt)e internal cutting member. Each one of ttie 
angled-U-shape blades has inner and outer cutting 
edges at the tip ends, and these inner and outer 
cutting edges are set in the inner and outer tracks 
of the extemal cutting member. 

When the Internal cutting member as de- 
scribed above is used, a plural numbers of tiiin- 
plate-form blades must be mounted on the internal 
cutting member. Welding, pressing, and other 
worics are perfonmed to obtain tfie internal cutting 
member. This, however, woukl cause the blades to 
be anranged irregulariy, and grinding of the blades 
also takes time. Thus, many parts are required, and 
a substantial numt>er of steps must be taken to 
assemble the cutting member and therefore ttw 
razors. 

The object of tfie present invention is, ttiere- 
fore, to eliminate problems seen in ttie existing 
electric razors and to provide an electric razor that 
uses an internal cutting member which is obtained 
from a single sheet of material and has, as an 
integral body, cutting edges disposed in a concen- 
tric circular arrangement 

It is anottier object of the present invention to 
provide an electric razor that uses an internal cut- 
ting member which has cutting edges that are well 
anranged and drcularty aligned togettier relative to 
their leading edges. 

The objects of tfie present invention are ac- 
complished by a unique stmcture in botii ttie exter- 
nal cutting member and the internal cutting mem- 
ber used in electric razors. The extemal cutting 
member has radial slits for letting tiie hair enter 
Into tfie extemal cutting member. These radial slits, 
which are anranged so tfial ttieir imaginary exten- 



sion lines do not intersect tiie center of ttie cutting 
member, are formed on the shaving surface, and 
the shaving surface Is divided into two or more 
concentric circular shaving surfaces by means of 
5 one or more dividing grooves formed circularly and 
concentrically on ttie shaving surface. The back of 
the shaving surfaces are defined as tracks for the 
cutting edges of the internal cutting member, thus 
tiie extemal cutting member has two or more con- 
10 centric circular ti-acks on tiie back. The internal 
cutting member, on the ottier hand, has arms integ- 
rally extended from ttie drcumferential edge and 
bent upright, and a plurality of rows of the cutting 
edges are concentrically fomfied at ttie ends of ttie 
IS anms. These cutting edges are set In the circular 
ti^cks so tiiat ttiey can cut the hair when the 
intemal cutting member is rotated. 

Each one of ttie amis which are integral witti 
the intemal cutting member is branched into two at 
20 tiie tip end so that ttie concentric cutting edges are 
formed at ttie branched ends. 

Witfi tiie structure above, when ttie intemal 
cutting member is rotated, the concentric cutting 
edges of ttie intemal cutting member are rotated 
25 within ttie circular tracks of the extemal cutting 
member, ttius cutting the hair which has entered 
through ttie slits into ttie extemal cutting member. 

Because the intemal cutting member has arms 
which are upright at the tip ends as an integral part 
30 of the cutting member, assembly work is not nec- 
essary for obtaining ttie intemal cutting member. 

Embodiments of the invention are described, 
by way of example only, witti reference to ttie 
following drawings in which: 
35 Rgure 1 shows, partially and in cross section, 
an intemal cutting memt)er and an external cut- 
ting member fitted togettier in an electric razor 
according to the present Invention; 
Rgure 2 is a top view of one of ttie extemal 
40 cutting members, showing some of the slits 
fonmed thereon; 

Rgure 3 is a front view of ttie electric razor 
according to ttie present invention; 
Rgure 4 is a front view of ttie internal cutting 
45 member used In tiie electric razor of the present 
invention; 

Rgure 5 is a top view thereof; 
Rgure 6 is a front view of the intemal cutting 
member of another embodiment according to 
50 the present invention; 

Rgure 7 is a top view thereof; 

Rgure 8 illustrates how ttie slits are made In two 

shaving surfaces of ttie extemal cutting member; 

and 

55 Rgure 9 illustrates how ttie slits are made in a 
shaving surface of the external cutting member. 
A first embodiment of tfie electric razor of the 
present invention will be described below witii ref- 
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erence to Rgures 1 through 5. 

As shown in Rgure 3, the housing 10 of the 
electric razor has a shaving frame 11 on the upper 
front portion. The shaving frame 11 is substantially 
in a reversed triangle shape and has a substantially 
flat surface. In this shaving frame 11, three extemal 
cutting members 12 are installed with equal dis- 
tance in between, IbnfDing a reversed triangle. 

Rgure 1 shows one of the three extemal cut- 
ting members installed in the shaving frame 11. 

The external cutting member 12 has a shallow 
cap-shape as a whole vnth a round top. The cylin- 
drical penphery of the extemal cutting member 12 
has a flange 13 at the lower edge which is bent 
outwardly for the entire drcumference. The flange 
13 is for preventing tf)e cutting member 12 from 
coming off of the shaving frame 11. The extemal 
cutting member 12 has a hole at the center, and a 
center cover 18 is installed fixedly in this hole. The 
center cover 18 has a rear recess 18a on the back. 

The external cutting members 12 thus struc- 
tured are installed in tiie shaving frame 11 from tiie 
back by pressing tiiem into apertures 11a opened 
in tiie shaving frame 11. Each extemal cutting 
member 12 in the aperture 11a is installed so as to 
be movable slightiy in tiie axial direction (or slightly 
depressable) but not rotatable. Witti the flange 13. 
tiie extemal cutting member 12 does not come off 
of the shaving frame 11. 

A more detailed description of the extemal 
cutting member will be described below. 

The area around the center cover 18 of the 
outer surface of the extemal cutting member 12 is 
defined as a shaving surface 20 ttiat comes into 
contact with skin when shaving is performed. The 
shaving surface 20 has two circular shaving sur- 
feces: ttie inner shaving surface 21 and \Jhe outer 
shaving surface 22. Between these shaving sur- 
faces 21 and 22. ttiere is a circular groove 25 that 
protrudes downwardly (in tiie drawing). The back of 
the inner shaving surface 21 is an inner circular 
track 31 , and the back of tiie outer shaving surface 
22 is an outer circular track 32. 

The extemal cutting member 12 is formed with 
a plurality of slits tiiat alk>w the hair to come into 
the circular tracks 31 and 32 from outskJe. As seen 
from Rgures 1 and 2, two different types of slits 
are formed on the shaving surfaces: the first slits 
23a and tiie second slits 23b. The first slits 23a are 
formed radially and across both the inner and outer 
circular shaving surfaces 21 and 22. The second 
slits 23b, to the contrary, are fonmed radially and 
across only tiie outer circular shaving surface 22. 
The slits 23a and 23b have a predetemiined depth. 
Rgure 2 only shows three first and second slits 
23a and 23b, though in actuality, Uiese slits are 
fonmed alternatively for Uie entire shaving surface 
20. 



As described above, in the outer circular shav- 
ing surface 22 botii tiie first and second slits 23a 
and 23b are formed alternatively for its entire sur- 
face; thus, the number of slits counted on the outer 
5 circular shaving surface 22 is twice tiie number of 
the slits fonmed in the inner circular shaving sur- 
face 21. Since the outer circular shaving surface 22 
which is wider in the radial direction than tiie inner 
circular shaving surface 21 has twice the number of 

70 the slits the inner circular shaving surface 21 has. 
Accordingly, tiie distance between the two types of 
slits next to each otiier in the outer circular shaving 
surface 22 is substantially the same as the dis- 
tance between the two types of slits fomned in tiie 

16 inner circular shaving surface 21 . 

Rgure 3 shows a different arrangement of tiie 
slits in the shaving surface 20. In this embodiment 
of l=igure 3, only one type of the slits, which are 
the first slits 23a (tiiat are longer than the second 

20 ones), are fonmed, and these slits 23a are across 
both the inner and outer drcular shaving surfaces 
21 and 22. In other words, the extemal cutting 
member 12 in Rgure 3 does not have tiie second 
slits 23b that are across only the outer circular 

25 shaving surface 22. 

As seen from ttie above, the extemal cutting 
memt)er 12 In Rgure 3 has the same number of 
slits on both the inner and outer circular shaving 
surfaces 21 and 22. Furthermore, the slits in the 

30 emtxxiiment of Rgure 3 are formed with a pre- 
determined angle compared to the slits fonmed 
radially as shown in Rgure 2. More specifically, the 
slits in tiie emtxxiiment of Rgure 3 are fonmed at a 
predetenmined angle {ebovX 5**, for instance) rela- 
ys tive to tiie radius of tiie cutting member; in otiier 
words, the imaginary lines extended inwardly from 
tiie slits do not Intersect the center of tiie external 
cutting member 12. It of course, is possible that 
the angled-slit-an^angement as described atx>ve is 

40 applied to an extemal cutting member tiiat has 
both the first and second slits 23a and 23b tiiat are 
formed in ttie inner and outer shaving surfaces 21 
and 22, respectively. 

A description of the Intenriai cutting member 40 

45 will be given betow with reference to Rgures 1. 4 
and 5. 

As particulariy seen from Rgure 5, the internal 
cutting member 40 has a row of inner cutting 
edges 42a and a row of outer cutting edges 42b 

50 which are, as seen in Rgure 1, brought into ttie 
inner circular track 31 and the outer circular track 
32, respectively. 

The intemal cutting member 40 has a circular 
base 44 at the center, and ten arms 46 extend 

55 outwardly from the circumferential edge of the cir- 
cular base 44. These arms 46 are Integral witii tiie 
circular base 44 and equally spaced with each 
other in the circumferential direction. More specifi- 
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SSii^n r °^ ^ ^'^^"^ the radial 

directon for some distance and is bent upright at 
approxlnriately 90- (upward In Rgure 4). Te ^^' 

width .s at a nght angle relative to the radius of the 

1,^ then, from this point, the arm 46 ext^s. 
w* .ts vjidtt, gradually redudng. slantingly (in 
Zk ^' "^'^ between a count^ 

^ L^T^""^ ^'^^o" of the internal cu^ng 
member 40. In other words, the top of the u^W 
2^ Of the arm is twisted. The am, 4 
^ m tte dl«ctlon of the radius of the cirX 

««er 42 Is branched into a U^ape so 
that rt has at the top an inner cutting edge ^aS 
an outer cutdng edge 42b. The cutSr 4fhra^ 
S^JT ^ a"9te. relative to Je 
arorfar base 44, so that It extends slantingly In tt» 
d-recbon between the rotational direction SodL^ 
.n Rgure 5) and tf^e perpendicular dS^ 
^.ward,n Figure 4). In other words, the 
fe slanted in the direction of rotation when^rwed 
*om the front (or sides) as shown In rJ;^4 

In addition, the inner cutting edge 42a and the 
o^.cu«ng edge 42b have fl^ top S 

seen in Rgure 4). The leading edgw of mr?n.2 
am^outer cutting edges 42a LXa^ SjJ^ 

f*«t an inwardly extended Imaginary straigK 

4^ and 43b comes across the center of the clr- 
or the center Of the Internal cl^ 

ail the cutting edges 42a and 42b of the Internal 

^^ortting member 40 and the internal cutting 

F^ure 1 . tiie inner and outer cutting edbes 42a and 

outer circular trades 31 and 32 resoecfh/oh, ntJl 
external cutting member 1Z "^^f^^^- of the 

In ttie above description, the drcular base 44 
arms4e. the cutters 42 and fl^ Inner 

Sc?at^^^^--**-asS: 

«f f»i*.^ "^^"^ ^' the hde at me center 
SL^IT''^" cutting mZ 

SSk ^f^^m ' '^^^"'^ block 16 from tS^ 
back ^om underneath in Rguie 1) so that the 
^.ate d,a„«ter portion of thi biocTle^: 
^ mted in the center hole of the drcular 
oase 44 TTie transmission btodc 18 transmits the 

eter^!'"^"^''" 16 has a small dlam- 
eter portion (the upper most portion In Rgure 1). 



wWch is at ttie top of the transmission blodc 16 and 

a tt» base (or the tower most portion in Rgure 1) 
6 Of tf,e fransmisslon Wo* 16 and is defln^ as a 
Jving force transmission part 16B. The drive force 
tansmission part 16B has a cone-shaped entrance 
i^^n^f^-^ ^« ^ Jn«We the 

ro Z y^^ '^"''\^'^°" ' hole 
^2Lr?5 ^^'"'^*''^'y'«^'ar cross 

TTii^""' 15a of a drive shaft 

1518 fitted in flie connection hole 16d. the drive 
»rce frori a dnving source (not shown) is transmit- 
t^l to and «>tates the internal cutting member r 
^JS'M *^ '"^"^ ^ ^'^^'"al cutting 

1M o^ the btock 16 which Is secured to the InteJuJ 
cutti^ member 40 Is brought Into tt« rear recess 
20 mt„L^o**!r*"^^®*^*e external cutting 
intemal cutting member 40 in ttie radial diredion is 

T^^T^ 40 and 12 are assembled as 
m ngure 1. tfie inner cutting edge 42a and 

ber 40 coine into cfese contad witfi ttie inner and 
outer arcular trades 31 and 32. respedively M a 
'^Tl^^. '"temal cutting SZ^'^-^ 
00 twitted to it. tfie 

Sl^^ ^ ^2b of tt^ intemal cutting 
mem«^40 are rotated, keeping in contad with the 
»«wer and outer circular trades 31 and 32 of the 
external cutting member 12. cutting ttie hair 
35 lino ^ '"'^^ ^°*er intemal cut- 

35 ting m«nber 50 according to tfie present Invention. 
ITie internal cutting member 50 In these fHg- 
STes^h «rtting edges 52a and outer cutt.^ 
track 31 and ttie outer circular track 32 of the 

the internal cutting member shown in Rgure 1 
The intemal cutting member 50 comprises a 
base 54. inner amis 56 and oTSTsT 
« S^T«fr'''^"P'9htly(orupwa,d^^' 

SrJ^5.^'^''"'"'''^'*'^^9«°^*edr<ilar 
54. There are eight Inner amis 56. and they 
a^integral wfth flie dnailar base 54 an(^ anarS 
Z.T^T'J'^ one Of the uprigm'^fnS 
amw 56 has a predetennined widtti and is at a 
«» "9ht angle relative to tt« radial direZ, Of fli^ 
0^ ba^ and extends perpendicularly (o u^ 
v»ardly m Rgure 6). The am. 56. wItt, rts wldSi 
g^ally redudng. extends sUngTf^ ^ 

65 J^l*"?'^^°"^««"th7Lnterra! 
« taonal diredion (counterdodewise in Rgure 7) and 
«je vertical diredion (or upward dIredlS, in 1^ 
6). and then rt further extends for some distamS to 
bend outwardly. The ami 56 ttius shaped hTtiS 
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inner cutting edge 52a at the tip end. The cutting 
edge 52a lias a flat top surface. 

On the other hand, the outer anms 57 extend 
outwardly and horizontally (in Rgure 6) from the 
drcunnferentfal edge of the circular base 54, the 6 
outer arms 57 being longer than the inner arms 56. 
There are eight outer arms 57 which are integral 
with the circular base 54 and equally spaced with 
each other in the circumferential direction with the 
eight inner arms 56 in between. Each one of the io 
upright inner anms 57 has a predetennined width 
and is at a right angle relative to the radial direction 
of the circular base and extends perpendicularly (or 
upwardly in Rgure 6). The arm 57, witfi its width 
gradually reducing, extends slantingly for some is 
distance in the direction between the counter-rota- 
tional direction (counterclockwise in Rgure 7) and 
the vertical direction (or (upward direction in Rgure 
' 6). and tiien it further extends for some distance to 
be bent outwardly. The anm 57 tfius shaped has 20 
ttie outer cutting edge 52b at the tip end. The 
cutting edge 52b has a flat top surface. 

As to these cutting edges of the external cut- 
ting member, an imaginary straight line drawn 
along the leading edge of each one of the inner 2S 
cutting edges 52a and each one of the outer cut- 
ting edges 52b is at a predetermined angle relative 
to the diameter of the circular base 54 of tiie 
intemal cutting member 50. In other words, each 
cutting edge has a predetermined lateral rake-angle so 
so that when the intemal and extemal cutting mem- 
bers 50 and 12 are assembled as shown in Rgure 
1, all the inner cutting edges 52a and outer cutting 
edges 52b of the intemal cutting member 50 come 
in ctose contact with tiie inner and outer circular s5 
tracks 31 and 32, respectively. 

The circular base 54, the inner arms 56, tiie 
outer arms 57, ttie outer cutting edges 52a, and tiie 
inner cutting edges 52b are made from a single 
metallic plate. The rest of tiie structure of tiie 40 
intemal cutting member 50 is tiie same as the one 
shown In Rgures 3 and 4. 

When the intemal cutting member 40 shown in 
Rgures 4 and 5 and the intemal cutting member 50 
shown in Rgures 6 and 7 are compared, the inter- 45 
nal cutting member 40 has ten inner cutting edges 
42a and ten outer cutting edges 42b which are 
obtained from a single material; to the contrary, 
only eight inner cutting edges 42a and eight outer 
cutting edges 42b are formed in the intemal cutting 50 
member 50. Thus, the internal cutting member 40 
has 10/8 times more cutting edges than the intemal 
cutting member 50. As a result, when tiie Internal 
cutting meml^er 40 is used, tiie drive shaft 15 can 
rotate at a speed of 8/1 0 of the speed of the cutting 55 
member 50. When tiie drive shaft 15 is rotated 
tiius slower via the use of tiie cutting member 40, 
vibrations and noises can be less than tiie inner 



cutting member 50 which is rotated faster. 

A description of tiie method for making tiie 
extemal cutting member 12 will be presented. 

The slits of the shaving surface 20 of ttie 
extemal cutting member 12 are formed on the 
shaving surfaces 21 and 22 by use of a rotary 
cutter 70. 

For opening the first slits 23a into tfie shaving 
surfaces 21 and 22, the rotary cutter 70 is posi- 
tioned to come into contact with the shaving sur- 
faces 21 and 22 and then moved toward tiie back 
of the extemal cutting member 12 (see Rgure 8). 
For opening tiie slits 23b in tiie outer side shaving 
surface 22, tiie rotary cutter 70 is moved to a 
position where it comes Into contact with only tiie 
outer circular shaving surface 22. Then, the rotary 
cutter 70 is moved toward tiie back of tiie extemal 
blade 12 while being kept in contact with tiie outer 
shaving surface 22 (see Rgure 9). 

In either case, after making one slit, the exter- 
nal cutting member is rotated by a predetennined 
distance, and the slit forming is repeated for the 
entire surfaces. The slits 23a and 23b are ttie 
deepest at ttie outer circumference of ttie outer 
circular shaving surface 22. 

In tiie embocfiments described above, ttie 
shaving surface 20 is divided into two concentric 
circular surfaces to form tiie two concentric circular 
tracks 31 and 32 (or in a "dual-track" fonmation), 
and ttie Inner and outer cutting edges are rotated 
inside the two circular tracks, respectively. How- 
ever, the shaving surface and therefore the tracks 
of the extemal cutting member may be fomned in 
triple, quadruple, or quintuple in number. If tiiese 
plural (more than two) shaving surfaces and plural 
(more ttian two) tracks are employed, ttieri tiie 
intemal cutting member is provided with a plurality 
of rows of concentic cutting edges that conespond 
to tiie number of the circular tracks. 

The intemal cutting members described above 
may be obtained by cutting, pressing, t>ending, etc. 
strips of steel or other suitable metal of a prior art 
technique. 

In addition, each of tiie internal cutting mem- 
bers of the present invention is fonned so ttiat a 
plurality of integral arms extend from ttie circum- 
ferential edge of tiie circular base of the cutting 
member, and the cutting edges are at the ends of 
the arms concentrically. Thus, the intemal cutting 
members are obtained from a single sheet of ma- 
terial by cutting and bending. Accordingly, ttie In- 
temal cutting members obtained according to tiie 
present invention can have cutting edges that are 
regularly and unlfonmly anranged (in height, direc- 
tion, length, etc.) compared to the prior art cutting 
nnemt)ers ttiat are made out of several parts that 
are welded, pressed, etc. 
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Furthermore, the number of parts that make 
tt^e Internal cutting member of theVesTin^ 
less than those Of the pr£r art cZ^ 
mernte^; as a result, the steps needed to 6b2 
the cutbng member are less, and the time required 5 
to oton the cutbng member is short, and tS cS 
of manufacturing Is low. 

ures 4 and 5 can have more cutting edges than th^ 
oitt-ng member in Figures 7 andTLxJ^^ ,« 

u«^4 and 5 can be low with tees Vibrations aS 
Claims 

1. An electric razor comprising: 

external cutting member having a round 
shavmg top surface, said top surf4 

entry and divided into a plurality of concentric 
^ng surfaces by way of a ^urality 
centnc grooves; and 

,^n.Z T^ '^'^ ""^""^ comprising a 
entenng through said slits of said external cut- 

at the ends of said arms which are 
infegraify provided upwardly on said circular 

rotated along bade surfaces of said pluralitv of 
ajcular shaving surfaces of said exSS^ 
ting member. 

said anus of said internal cutting member is n 
divided into the same number aTsaid T^Z ^ 
Of arcular Shaving surfaces and said cuffi^ 
eciges are formed on said divided tip ends so 

as to Slide along said back of saS^S * 
shaving surfaces. 

sad plurality of amis differs in length so as to 
con-espond to the number Of sai?SuSli?S .5 
^'^.^^•"a^^acesofsaidinteiSalaSrS 
^S^rsalSs.^ are ^ed at tS 

m^Sf K ^""Prising an external cutting so 

«^ tracks in the back and an internal cutbng 
member having a plurality of rows of concei? 

^l^"^ ^ cirtBng 

c«^<^'ar 

grooves fomied between said circular shavina 
surfaces, and hair-entries fanned so as^S 



etrate from said circular concentric shavino 
surface to said circular tracks, and said cutting 
edges of said internal cutting member are 
rotated inside said drcular tracks, wherein- 

a plurafity of anns are Integrally provided 
upwardly from the drcumference of a drcular 
«»se of the center of said internal cutUna 
member and said cutting edges are concern 
tncaUy fonned at the ends of said anns. 

5. An electric razor according to Claim 4. wherein 
eadi one of said anns is brandied and said 
conc«rtric cutting edges are fonned at said 
branched ends. 

& ^ eteclric razor acconJIng to Claim 4. wherein 
said hair-entries are slits. 

An electric razor comprising a plurality of ex- 
temal cutting members and internal cutting 
members, wherein: 

each one of said external cutting members 
c^pnsing a plurality of concentric drcular 
Staving surfaces with the bade thereof being 
defined as drcular tracks and a plurality <J 
^. said slits being formed in substantially 
radial directfon; and 

each one of said internal cutting members 
compnses a drcular base, amis extending 
from the arcumferential edge of said drcul^ 
«>ase and bending upwardly so that said bent 
^IL^ ^ of mws of concentric 

^ng edges whid. are set In said drcular 
fracks of said extemal cutting member. 

^rf l^'*" 'T' ^ ^ 7. Wherein 

said ^ are fom«d so as to cross said plural- 
rty of concentric circular shavings with an 
imaginary line inwardly extending from eadi 
or>e of said slits not intersecting a center of 
said Intemal cutting member. 
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FIG. 1 
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PIG. 3 
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FIG. 5 
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FIG. 6 
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FIG. 8 

21 25 22 20 



23a 





Eurofiean Patent 
Office 



EUROPEAN SEARCH REPORT 



Apptkattca Nonber 

EP 93 30 1667 



DOCUMENTS CONSIDERED TO BE RELEVANT 






rf*t»«Avji af AtkaSMngtit mHi m^n^MMk u.iLf ■ mwmmtmwiat» 

of rdevtnt Mssascs 




GussmcAnoN op the 
ArruomoN Oat. cls) 


X 
Y 


FR-A-895 433 (N.V. PHILIPS 

GLOEILAMPrNFABR T FKPN'^ 
ML»Ub A LTunr unr ADi\ 1 bivun y 

* page 2, line 55 - page 3, line 46; 
figures * 


1-6 
7.8 


B26B19/14 


Y 


EP-A-0 378 266 (N.V. PHILIPS 

GLOEILAMPENFABRIEKEN) 

* column 1. line 50 - column 3, line 48; 

figures 1-3 * 


7.8 




X 

V 
1 


US-A-3 116 551 (N.T. AKTON) 

coiuron line 50 " coiunn 4, line 55; 
figures 1-5,7 * 


1.3.4,6 
2.5 




Y 


IT-B-571 355 (G. GAHI) 
* figures * 


2,5 




X 


US-A-3 119 180 (J. BRUECKER) 

* column 2, line 38 - column 4, line 30; 

figures * 


1.4.6 




A 


FR-A-1 406 225 (N.V. PHILIPS 


1.2 


TSCHNICAL FIELDS 
SEAICHBO(M>CL5> 


0 


6L0EILAHPENFABRIEKEN) 

* page 2, left column, paragraph 9 - right 
column, paragraph 7; figures * 
& JP-B-41 014 339 (...) 




B26B 


A 


GB-A-2 057 333 (HATSUSHITA ELECTRIC WORKS 
LTD.) 

* page 1, line 100 - page 2, line 5; 
figures 1-3 * 


4-6 




The prcscal seardi rapcrt las tecs ^kmwn op fbriil dams 
n«M*f«*«wk ~- ' - • " — - - - ». 







THE HAGUE 



21 JULY 1993 



RAVEN P. 



CATEGOSy or CITED DOCUMENTS 



X ; partknbriy tdcvaat if 

Y : partkahiiy ffdevini if coaUMd irith 

^ocmacBt of tb« sum cateyoiy 
A : techsoioglcal tadigmai 
O : ttoo-nrittoi iksdaeuut 
P:laicnidUatt 



T : tkfloiy m piiBcl|l« vaiahh^ tk9 
C : carikr patat fpontrwr, but pnhBshH 

ifUr tlM fiU»f <att 
D : teaoNOt dtc4 !■ the applicatioi 
l# : docunat citc4 fa other ■^T****t 



on, a 



oftkts 



""S PAGE BUNK 



(USPTO) 



